Study design: Descriptive cross-sectional and retrospective study. Objectives: To gain more insight into the long-term health status in persons with traumatic spinal cord injury (SCI), especially perceived psychological distress as well as self-reports of utilization of healthcare services. Setting: Sunnaas Rehabilitation Hospital, Norway. Methods: In total, 147 persons with SCI were examined for more than 20 years and interviewed (in 2004/2005) using a self-administrated questionnaire and General Health Questionnaire . Descriptive statistics and a logistic regression analysis were conducted to identify variables associated with psychological distress. Results: Most participants had received SCI follow-up health services at least once after initial rehabilitation; 34% were satisfied, 51% neutral and 18% unsatisfied with the health services provided. Concerning psychological distress, 34 persons were cases according to the GHQ-20. The cases did not differ from non-cases concerning demography, time since injury, injury aetiology, injury severity, marital status or employment status. The regression analysis revealed that cases were associated (Po0.05) with more use of SCI-specific follow-ups. Conclusion: In a 20+ years' post-injury SCI population, psychological distress is common and associated with the use of follow-up services. The varying satisfaction of people with SCI about healthcare services is notable, as is the finding that 20% of people with paraplegia did not use specific SCI follow-up services. The experiences of people with SCI with healthcare services need further investigation, and there is also a need for studies that examine the effects of interventions aimed at improving services and patient satisfaction. 
INTRODUCTION
A spinal cord injury (SCI) influences on all the domains described in the International Classification of Functioning, Disability and Health (ICF) framework, 1 both in the short-and in the long-term. Long-term survivors with SCI face complex and lifelong challenges related to impairment, activity, participation and quality of life (QOL). As during the first post-injury year, complications in the longer term may increase the severity of the disability, decrease the QOL and lead to lower participation such as unemployment. 2 The lifelong high risk of medical complications may interfere with physical, mental and social well-being, and may often lead to re-hospitalizations and frequent usage of health services. 3 A scoping review of 21 articles by McColl et al. 4 showed that adults with long-term SCI identify family physicians as their regular doctors; furthermore, it showed that 63% of the participants have often contact with a SCI specialist. McColl et al searched for studies within primary care; however, no relevant studies from Scandinavia were identified. Although being frequent users of health services in general, 5 the evidence from the review indicates that the information needs of people with SCI are poorly met 4 and that regular follow-up by specialized teams and annual comprehensive health examination are needed. In a recent primary study, Stillman et al. 6 studied healthcare utilization during the past year, barriers encountered when accessing healthcare facilities and receipt of routine care and preventative screenings. 6 Stillmann et al have similar conclusions as McColl et al that properly trained staff with a proactive approach in preventative care recommendations is needed in assisting individuals with mobility disabilities.
Psychological distress has been well documented in the initial rehabilitation process after an SCI. [7] [8] [9] It is very important for the initial rehabilitation process and for the later community reintegration to manage psychological distress in persons with SCI. Our experiences are that, persons with SCI are vulnerable to psychological discomfort that interferes with activities of daily living even in the long-term. It is important to identify factors that might influence on psychological well-being in persons living decades with an SCI, to help improve the overall understanding of these persons' situation and to be able to give better advices concerning follow-up healthcare routines. The General Health Questionnaire (GHQ) has been developed to detect minor psychiatric disorders in the general population within the community or in nonpsychiatric clinical settings such as primary healthcare or general medical out-patients. [10] [11] [12] [13] [14] Thus, the purpose of this study was to gain more insight into the long-term health status in people with traumatic SCI living in Norway, especially their perceived psychological distress by GHQ as well as self-reports of healthcare services utilization.
MATERIAL AND METHODS

Inclusion, setting and the data collection procedures
The inclusion criteria were as follows: traumatic SCI, admitted for initial rehabilitation at Sunnaas Rehabilitation Hospital (SunRH) between 1961 and 1982. SCI rehabilitation has been performed at SunRH since 1961, and from 1973 onward the management of SCI has been based on a multi-professional approach. In Norway today, traumatic SCI is treated in one of the three highly specialized spinal units: Haukeland University Hospital in Bergen, St. Olav University Hospital in Trondheim and Oslo University Hospital/SunRH. The latter is the largest spinal unit with a catchment area of about 2.9 million people (55% of the Norwegian population).
Invitations were sent by mail to 237 eligible persons to ask for their participation in the study. The data collection, which took place in 2004 and 2005, has been described previously. 15, 16 In short, participants answered self-administered questionnaires and were interviewed face-to-face as well as clinically examined. All interviews and examinations were conducted by the same person.
Measures
Demographic information (gender, age at injury and age at the time of the study) and injury aetiology were collected from medical records and information on marital status, education and employment as part of a structured interview. Marital status was dichotomized into 'married/cohabitant' versus 'single', and employment status was dichotomized into 'employed' (part-time or full-time paid work) and 'not employed' (students, unemployed, homemakers). All participants were asked to indicate their present main health problem (open-ended question). 16 We merged health problems into six categories reflecting the most frequent answers. Injury aetiology was grouped according to the International Spinal Cord Injury Core Data Set. 17 A questionnaire on follow-up routines was filled in by the study physician in collaboration with each participant. The questionnaire was prepared for the current study and included questions on participant's healthcare utilization and satisfaction with provided healthcare during the last five years (Supplementary Appendix I). The questionnaire was developed using evidence-based research and clinical SCI rehabilitation experience.
A standardized clinical examination took place and included a neurological assessment according to the International Standards for Neurological Classification of SCI (ISNCSCI), including the American Spinal Injury Association (ASIA) Impairment Scale (AIS). 18, 19 We divided the participants into the following neurological subgroups: C4 AIS A, B or C (i); C5-8 AIS A, B or C (ii); T1-S5 AIS A, B or C (iii), and AIS D and E at any injury level (iv) based on recommendations from DeVivo et al. 20 The GHQ-20, a self-report instrument, was used to assess emotional wellbeing. The GHQ-20 consists of 20 multiple choice questions screening for life satisfaction and minor psychiatric disorders. 14, 21, 22 The GHQ-20 has shown acceptable psychometric quality and has been translated into Norwegian. 14, 22 The items are scored on a four-point response scale ranging from 'better than usual' (score = 0) to 'much worse than usual' (score = 3) in positively phrased items or 'less than usual' (score = 0) to 'much more than usual' (score = 3) in negatively phrased items. A possible sum score range from 0 to 60. In the current study, we used the alternative scoring procedure, which can be used for identifying cases. 23 The four response categories are treated as a binary response scale with scores 0 or 1, giving a possible maximum score of 20. A cutoff point for case identification is set between 3 and 4 in the GHQ-20.
Statistical analyses
The statistical analyses were performed with SPSS version 22 (Chicago, IL, USA). Descriptive statistics included proportions, ranges, means and s.d., together with simple tests, including Fishers-exact test and Χ 2 tests to compare categorical variables and t-tests, and Mann-Whitney U tests to compare continuous variables. We performed a binary logistic regression analysis with GHQ-20 cases versus non-cases as the dependent variable, to study factors that might be associated with psychological distress. First, we tested independent variables believed to have impact on psychological distress, in a univariate regression model. Variables that explained a similar relationship were excluded. The independent variables were selected based on judgement and previous research. 15 Age, gender and level of injury (three groups-i+ii, iii and iv) were included with the use of the Enter method; six more variables, with a P-value equal to or lower than 0.25 in the univariate regression model, were included with a backward likelihood Ratio (LR) method. Values are reported as odds ratios (OR) with intercept (B) with standard error and 95% confidence intervals (CIs). We considered P-values less than 0.05 to indicate statistical significance. P-values o0.1 were considered as a tendency.
Statement of Ethics
We certify that all applicable institutional and governmental regulations concerning the ethical use of human volunteers were followed during the course of this research. The research was approved by The Regional Ethics Committee in Oslo, Norway. Table 1 presents the characteristics of the 147 who answered the GHQ-20, out of 165 persons from the total study sample. The table also shows cases and non-cases as scored with the GHQ-20, and the statistical comparison between the two groups. There was a tendency towards difference between cases and non-cases for level of injury; 23% of the cases were people with tetraplegia versus 40% of the non-cases.
RESULTS
Characteristics of the study participants
Psychological distress
A total of 34 persons were classified as cases with the GHQ-20. Table 2 shows the GHQ-20 results in the four neurological subgroups. Table 3 shows the results of the logistic regression-that is, the association between different variables on GHQ-20 cases and non-cases. Our model explained 12.5% of the relationship between the two GHQ-20 groups (see Table 3 ). The regression analysis revealed that cases were associated with the use of SCI-specific follow-ups (P = 0.039). A statistical significant association (P = 0.048) was also seen with the variable psychological issues as a main health problem; however, the confidence interval was very broad. Furthermore, the regression results indicate a tendency towards cases reporting pain as a main health problem (P = 0.050). Our model showed insignificant results for age, gender and neurological subgroup as well as for self-reported spasms, bone fractures and ulcers experienced during post-injury years until follow-up. Table 4 presents the participant's (n = 165) self-reported utilization of healthcare services. The majority confirmed that they had been to a SCI follow-up routine service at some time after initial rehabilitation. Time since the last SCI-related follow-up varied from within the past year and up to 38 years ago, with a mean of 12 years. Most participants perceive that their general practitioner (GP) has a fairly good knowledge concerning the SCI, and visit the GP when perceived necessary. Most of the participants had seen a specialist doctor within the last 5 years, and most commonly a neurologist or orthopedic surgeon. The study population reported that they relatively often saw an occupational therapist and a physiotherapist, but more seldom were in contact with nurses and psychologists. We also asked for consultation with alternative medicine practitioners, who seems to be rarely visited by this group of Norwegian long-term survivors with SCI. The overall satisfaction with the provided health services varied; 34% were satisfied, 51% neutral and 18% unsatisfied with the services.
Follow-up routines
DISCUSSION
The purpose of this study was to investigate aspects of long-term health status in persons with traumatic SCI through measuring their level in terms of psychological distress and self-reports of utilization of healthcare service. The important findings from this study are that psychological distress (GHQ-20 cases) is common decades post injury. We found GHQ-20 cases to be associated with utilization of SCI-specific follow-ups versus not. Furthermore, there was a tendency towards an association between cases and the variable pain as a main health problem. Most of the participants have received SCI follow-up health services at least once, but their overall satisfaction with the provided health services varied. Our material does not include psychological assessments 0-20 years post injury to compare the development over time, but in a previous paper we showed that pre-injury presence of psychiatric disease and/or a history of alcohol or substance abuse were among risk indicators for premature death. 24 The results based on a study population living with SCI for more than 20 years probably reflect healthier persons and psychological stability analogous to survival effects. As such, the results from the current study should preferably be compared with other 21-year plus findings.
Among the long-term survivors of 147 persons with SCI, 23% were assessed as psychological distressed 21-35 years post injury, according to the GHQ-20. This result is comparable to a recent study by Kennedy et al., 25 indicating that 23% of their cohort (n = 22) met the criteria for moderate depression on the Beck Depression Inventory (Beck & Steer, 1987). Kennedy et al. 25 suggested that participants who scored highly on depression at week 12 were more likely to still score highly 21-plus years later.
A study from USA found pain and depression to be correlated to more healthcare utilization in SCI veterans (years since injury (range); 5-35 years) 26 and Noonan et al. 27 found multimorbidity and healthcare utilization to be interrelated and associated with lower health status, which in turn is associated with lower quality of life in persons living with their SCI for more than 1 year (years since injury (mean (s.d.) 18 (13) years)). Adriaansen et al. 28 found lower quality of life in persons living with their SCI for more than 10 years (mean 22 years) to be associated with musculoskeletal pain, ulcers, spasticity and constipation. Siddall et al also found pain to impact on spiritual well-being in people with long-term SCI. 29 In our study, psychological distress was not associated to age, gender, employment or marital status, which have also been shown in a study by Migliorini et al. 30 in people with a long-term SCI (time since injury (range) 7-51). Distress in our cohort was independent of age at injury and time since injury, within the range of 21-35 years post injury. Although not significant, a slightly higher percentage of persons with less disability (AIS D and E) were GHQ-20-cases compared to persons with more serious neurological deficits. We think this is an interesting result. An explanation might be the development of adaptive strategies over time that allows people with more serious neurological deficits to cope with complications and deterioration in function 31 , whereas people with a less disability, have higher expectations for their lives, and experience distress. Hartkopp et al. found people with SCI Frankel E (similar to AIS E) to commit more suicides 32 than people with more severe SCI (Frankel A-D) .
The utilization and experiences with healthcare services in a sample of community-dwelling persons with SCI in Norway are interesting in many ways. The information indirectly indicates health issues among these persons and also some of the load they face in addition to everyday challenges. 33 It is interesting that persons with SCI AIS D and E seem to have approximately the same pattern of healthcare service utilization as those with more severe disability when it comes to consulting a neurologist and orthopedic surgeon. Our data do not include reasons for service utilization, however, we speculate that pain may be a frequent cause since many pointed to pain as their main health problem. 16 The SCI follow-up services in Norway mostly involve specialists in physical medicine and rehabilitation, but the spinal units also have neurologists, and one of the units is based in a neurologic department. Twenty percent of the persons with paraplegia indicated that they never go to SCI-specific follow-up; however, they might have recollected these follow-up visits as neurologistsconsultations when questioned about specialist consultations or the GP have indeed recommended a consulting neurologist instead of a specialist in physical medicine and rehabilitation. The GP is the first line when meeting the health system, and most persons in our sample replied that their GP knows about their SCI and~50% report that their GP has good knowledge of it.
If we compare our cohort to similar group of persons with an injury more 20+years ago in UK, most visits there are for skin problems and urinary tract complications. 34 In another study by Hamilton et al. consisting of 142 participants with a SCI for more than 12 months, almost all respondents had a healthcare visit in the past 12 months with primary-care physicians, SCI physiatrists and urologists being the most utilized. The majority were satisfied with their primary-care physician, and SCI physiatrist and individuals who did not visit an SCI physiatrist were significantly more likely to live in a rural area among more. 35 In Australia, one study found longer travel distances also to be predictors of less physician/specialty clinic and physiotherapy utilization in people with SCI, 4-5 years after injury. 36 Long distances to healthcare utilities is very common in rural areas of Norway and could explain low use of SCI-specific follow-up in parts of our study group of people with long-term SCI.
By 2004, very few from our study sample did seek complementary and alternative medicine (CAM) services. In 2014,~74% of a Swiss cohort (median 20 years post SCI) reported the use of CAM services, most often for pain or urinary tract infections. 37 The data from the general Norwegian population in 2008 show that 16% use CAM, which is a 50% increase during a 10-year period. 38 The low utilization of CAM in our study sample reflects that of the general population, and might be because access to healthcare is easy and inexpensive in Norway. Compared to the Swiss sample from 2014, we also need to point to time trends.
In previous papers, it has been commented on the representativeness of the study group, 15 including the non-responder limitations, although our response rate was fairly high. It could be that individuals with more severe conditions may be less likely to participate in population surveys; on the other hand, some eligible persons might be too busy to participate. The cross-sectional data reflect the respondents' situation at a certain point in time, and our retrospective questions might have introduced risk of recall bias as the participants were expected to report experiences from the past. Except for the GHQ-20, our questionnaire has limitations as it cannot be compared to other studies. Another concern is that the data collection took place in 2004/2005, and the reader must take into account that medical treatment and the health services have developed since then. However, based on our knowledge of the Norwegian healthcare services, we claim that the results of this study still are valid. Therefore, we argue that the data are valuable and contribute to the knowledge base of long-term SCI. The findings may be interesting for comparison to existing and future research results, and may also be part of the Abbreviations: AIS, ASIA Impairment Scale; ASIA, American Spinal Injury Association; GP, general practitioner; SCI, spinal cord injury. Follow-up routines in 4 neurological subgroups of SCI based on recommendations from DeVivo et al. 20 . Values are given in range, mean, s.d. and absolute numbers (n).
documentation when adjusting follow-up routines and long-term management of SCI. SCI-user experiences with healthcare services need further investigation. All in all, we would claim the importance of 'SCI-trained' healthcare personnel 39 and a need for studies on the effects of interventions that are meant to improve the services, measured on clinical outcomes, user satisfaction and resource use.
CONCLUSIONS
In a 20+ years' post-injury SCI population, psychological distress is common and associated with the use of follow-up services. The varying satisfaction of people with SCI about healthcare services is notable, as is the finding that 20% of people with paraplegia did not use specific SCI follow-up services. The experiences of people with SCI with healthcare services need further investigation, and there is also a need for studies that examine the effects of interventions aimed at improving services and patient satisfaction.
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